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Digital Signal Transceiver 

Field of the Invention 

The present invention relates to a digital signal transceiver for 
5 transmitting and receiving s signal modulated with a digital signal. 

Background of the Invention 

Fig. 4 is a block diagram of a conventional digital transceiver including 
a receiving system 101 and a transmitting system 102. 

10 The receiving system 101 includes an antenna terminal 42 connected to 

an antenna 41, an antenna switch 43 connected to the antenna terminal 42, 
a receiving filter 52 connected to a branch port 43a of the antenna switch 43, 
a high-frequency amplifier 53 connected to an output port of the receiving 
filter 52, a receiving mixer 54 having one input port connected to the output 

15 port of the high-firequency amplifier 53 and having the other input port 
connected to an output port of a phase locked-loop (PLL) oscillator 51, and an 
output terminal 55 connected to an output port of the receiving mixer 54. 
The PLL oscillator 51 is controlled with control data received through a 
control input port 51a. 

20 The transmitting system 102 includes a modulator 47 having one input 

port connected to the output port of a transmitter modulation input terminal 
49 and having another input port connected to an output port of a local 
oscillator 50, a transmitting mixer 46 having one input port connected to an 
output port of the modulator 47 and having another input port connected to 

25 the output port of the PLL oscillator 51, a transmitting filter 45 connected to 
an output port of the transmitting mixer 46, and a power amplifier 44 
connected between an output port of the transmitting filter 45 and a branch 
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port 43b of the antenna switch 43. 

An operation the conventional transceiver 100 will be explained. 
An operation of the receiving system 101 will be explained, A high- 
frequency signal is received by the antenna 41 and transferred to the 
5 antenna terminal 42. The high-frequency signal is then transferred via the 
antenna switch 43 to the receiving filter 52 for allowing a desired signal in 
the signal to pass through the filter. The desired signal is amplified by the 
high-frequency amplifier 53. The amplified signal is mixed with an output 
of the PLL oscillator 51 by the receiving mixer 54. A resultant intermediate 

10 frequency signal is then released from the output terminal 55. 

An operation of the transmitting system 102 will be explained. A 
signal output from the local oscillator 50 is modulated by the modulator 47 
with a digital signal received through the transmitter modulation input 
terminal 49. The modulated signal from the modulator 47 is mixed with an 

15 output of the PLL oscillator 51 by the transmitting mixer 46. An output of 
the transmitting mixer 46 is supplied to the transmitting filter 45. An 
output of the transmitting filter 45 is amplified by the power amplifier 44 
and transferred to the branch port 43b of the antenna switch 43. The 
amphfied signal received by the antenna switch 43 is then transmitted 

20 through the antenna 41. 

The transmitting mixer 46 mixes the output of the modulator 47 with 
the output of the PLL oscillator 51, and outputs signal containing a high 
harmonic component. Such undesired harmonic component is then 
eliminated by the transmitting filter 45. The conventional digital signal 

25 transceiver 100 modulates the digital signal received through the 
transmitter demodulation input terminal 49, thus including a number of 
components including the transmitting filter 45, the transmitting mixer 46, 
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and the modulator 47. 

Japanese Patent Laid-Open Publication No.6-284037 discloses a digital 
transceiver including a single oscillator commonly used as the local oscillator 
50 and the PLL oscillator 51. 
5 Fig. 5 is a block diagram of another conventional digital signal 

transceiver 103. The transceiver 103 includes an antenna terminal 42 
connected to an antenna 41, an antenna switch 43 connected to the antenna 
terminal 42, a receiving filter 52 connected to a branch port 43a of the 
antenna switch 43, a high-frequency amplifier 53 connected to an output 

10 port of the receiving filter 52, a receiving mixer 54 having one input port 
connected to an output port of the high-fi^equency amplifier 53 and having 
another input port connected to an output port of a frequency modulator 61, 
and an output terminal 55 connected to an output port of the receiving mixer 
54. The fi'equency modulator 61 is controlled with control data received 

15 through a control input port 61c. 

The frequency modulator 61 receives a digital signal through a 
modulation input port 61b, receives control data through the input port 61c 
for controlling a PLL in the modulator and output a signal through the 
output port 61a. The signal output fi-om the fi-equency modulator 61 is 

20 supplied to a power amplifier 44 having an output port connected to another 
branch port 43b of the antenna switch 43. 

A high firequency signal is received through the antenna 41 and 
transferred to the antenna terminal 42. The high frequency signal is then 
transferred via the antenna switch 43 to the receiving filter 52 for allowing a 

25 desired signal in the high-frequency signal to pass through the filter. The 
desired signal is amplified by the high-firequency amplifier 53. The 
amplified signal is mixed with an output signal of the frequency modulator 
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61 by the receiving mixer 54. A resultant intermediate frequency signal is 
then output from the output terminal 55. 

The frequency modulator 61A receives a digital signal through the 
modulation input port 61b, modulates a high-frequency signal with the 
5 digital signal, and outputs the frequency-modulated signal through the 
output port 61a. 

Summary of the Invention 

3 

A digital signal transceiver includes a frequency modulator for 

10 outputting a high-frequency signal frequency-modulated with a digital 
signal input thereto, a power amplifier for receiving a signal output from the 
frequency modulator, an antenna terminal arranged to be connected to an 
antenna, and an antenna switch. The antenna switch includes a first 
branch port for receiving a signal output from the power amplifier, a common 

15 port connected to the antenna terminal, said common port being connected to 
the first branch port in the transmitting mode, and a second branch port 
connected to the common port in the receiving mode. The transceiver 
further includes a filter having an input port thereof connected to the second 
branch port of the antenna switch, a high-frequency amphfier having an 

20 input port thereof connected to an output port of the filter, and a mixer for 
mixing a signal output from the high-frequency amplifier with the signal 
output from the frequency modulator to output a signal including the signal 
from the high-frequency amplifier and the signal from the frequency 
modulator. The frequency modulator outputs a high-frequency signal 

25 containing a phase noise in a transmitting mode different in level from a 
phase noise in a high-frequency signal in a receiving mode. The high- 
frequency signal in the receiving mode is not modulated. 
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The digital signal transceiver includes the single frequency modulator 
commonly used in a transmitting mode and in a receiving mode, hence 
including a reduced number of components and having a high performance 
for receiving signals. 

5 

Brief Description of the Drawings 

Fig. 1 is a block diagram of a digital signal transceiver according to an 
exemplary embodiment of the present invention. 

Fig. 2 is a block diagram of a frequency modulator in the transceiver 
10 according to the embodiment. 

Fig. 3 illustrates signals in the transceiver according to the 
embodiment. 

Fig. 4 is a block diagram of a conventional digital signal transceiver. 
Fig. 5 is a block diagram of another conventional transceiver. 
15 Fig. 6 illustrates signals in the digital signal transceiver shown in Fig. 

5. 

Description of the Preferred Embodiments 

According to experiments by an inventor, it was confirmed that a 
20 conventional digital signal transceiver shown in Fig. 5 had a problem 
described below. 

Fig. 6 illustrates signals in the conventional transceiver 103 shown in 
Fig. 5. 

In the transceiver 103, in a transmitting mode, the frequency 
25 modulator 61 is required to operate at a high speed since outputting a signal 
modulated with the digital signal received through the modulation input 
port 61b. More specifically, the PLL in the frequency modulator 61 is 
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required to respond quickly to the digital signal having a wide range of 
frequencies. For the quick response, the PLL has a large loop gain. When 
the loop gain of the PLL is large, the frequency modulator 61 may 
momentarily generates a phase noise in an oscillation signal, such as signals 
5 73a and 73b, as shown in Fig. 6. 

The signal 71 transferred from the antenna 41 and received by the 
receiving mixer 54 may contain a desired signal 71a and an interruption 
signal 71b which has a level larger than that of the signal 71a and has a 
frequency close to that of the desired signal 71a, thus causing a problem. 

10 The receiving mixer 54 mixes the desired signal 71a and the interruption 
signal 71b with a signal 74 output from the frequency modulator 61, thus 
generating and outputting a desired signal 72a and an interruption signal 
72b. Since the desired signal 72a has a level smaller than that of the 
interruption signal 72b, the desired signal 72a may be disturbed by a phase 

15 noise 72c in the interruption signal 72b, thus being hardly separated from 
the signal output from of the receiving mixer 54. 

To solve the problem in a receiving mode, the signal 74 output from the 
frequency modulator 61 needs to contain a phase noise 74a having a small 
level. In other words, respective frequency modulators for the transmitting 

20 mode and the receiving mode are required. 

Fig. 1 is a block diagram of a digital signal transceiver 50 according to 
an exemplary embodiment 2 of the present invention. The transceiver 50 
includes a frequency modulator 5, a power amplifier 4 connected to an output 
port 5a of the frequency modulator 5, an antenna switch 3 having one branch 

25 port 3b connected to an output port of the power amplifier 4, an antenna 
terminal 2 connected to a common port 3c of the antenna switch 3, a 
receiving filter 6 connected to another branch port 3a of the antenna switch 3, 
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a high-frequency amplifier 7 connected to an output port of the receiving 
filter 6, a receiving mixer 8 having one input port 8a connected to an output 
port of the high-frequency amplifier 7, and an output terminal 9 connected to 
an output port of the receiver mixer 8- The receiving mixer 8 fiirther has 
5 another input port 8b connected to an output port 5a of the frequency 
modulator 5. The frequency modulator 5 has a transmitting modulation 
input ports 5b for receiving a digital signal and an input port 5c for receiving 
a phase locked loop (PLL) control data. The frequency modulator 5 outputs 
a frequency-modulated signal which is modulated directly with the digital 

10 signal received through the input port 5b has a frequency determined by the 
PLL control data received through the input port 5c. The output signal of 
the frequency modulator 5 includes a phase noise changeable J)etween a 
transmitting mode and a receiving mode. 

An operation of the digital signal transceiver 50 wiU be described. 

15 An operation in the receiving mode will be explained first. In the 

antenna switch 3, the branch port 3a is connected to the common port 3c. 
Then, a high frequency signal received at the antenna 1 is transferred via 
the branch port 3a of the antenna switch 3 to the receiving filter 6 for 
allowing a desired signal to pass and for suppressing signals having 

20 frequencies out of a receiving frequency band. The desired signal output 
from the receiving filter 6 is then amplified by the high-frequency amplifier 7 
and transferred to the receiving mixer 8. 

The frequency modulator 5 outputs, from the output port 5a, a single 
frequency signal, i.e., an oscillation signal which is not modulated. The 

25 oscillation signal is supplied to the input port 8a of the receiving mixer 8. 
Then, an intermediate frequency signal is output from the output port 9 of 
the receiving mixer 8. 
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An operation in the transmitting mode will be explained. In the 
antenna switch 3, the branch port 3b is connected to the common port 3c. 
The frequency modulator 5 frequency-modulates an oscillation signal 
directly with a digital signal received through the transmitter modulation 
5 input port 5b, and outputs the modulated signal through the output port 5a. 
The modulated signal from the output port 5a is amplified to a 
predetermined power level by the power ampHfier 4, and is transferred 
through the branch port 3b of the antenna switch 3 and the antenna 
terminal 2, then being transmitted from the antenna 1. 

10 The antenna switch 3 and the frequency modxilator 5 are switched 

between the transmitting mode and the receiving mode. More specifically, 
in the receiving mode, the antenna switch 3 is connected between the branch 
port 3a and the common port 3c, and substantially simultaneously to this, 
the frequency modulator 5 is switched to a single frequency mode for 

15 outputting the oscillation signal which is not modulated from the output port 
5a. In the transmitting mode, the antenna switch 3 has the branch port 3b 
connected to the common port 3c, while the frequency modulator 5 is 
switched to a modulation mode for outputting, from the output port 5a, a 
frequency-modulated signal which has been modulated with the digital 

20 signal received through the input port 5b. 

As described, the signal transceiver 50 of the embodiment has a small 
size since including the frequency modiilator 5 is used commonly as the 
frequency modulator in the transmitting mode and an oscillator for the 
receiving mixer in the receiving mode. 

25 Fig. 2 is a block diagram of the frequency modulator 5 in the digital 

signal transceiver 50 of the embodiment. The frequency modulator 5 
includes a PLL circuit. A frequency divider 21 has an input port 21a for 
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receiving the digital signal from thte transmitter modulation input port 5a. 
A phase comparator 24 has an input port 24a for receiving a signal from the 
output port 21c and has another input port 24b for receiving a signal 
generated by a reference signal generator 22 and transferred through the 
5 frequency divider 23. The reference signal generator 22 and the frequency 
divider 23 forms a reference-signal generating unit 22A. A charge pump 25 
receives a signal from an output port 24c of the phase comparator 24. A 
switch 26 of electron type has a common port 26a connected to the output of 
the charge pump 25. The switch 26 has one branch port 26b connected to a 

10 low-pass filter (LPF) 27. Another brabch port 26c of the switch 26 is 
connected to an LPF 28. Respective output ports of the LPFs 27 and 28 are 
connected to a voltage-controlled oscillator (VCO) 29, a variable-frequency 
oscillator. An output of the VCO 29 is connected to the output port. 5a for 
outputting the modulated signal. The frequency modulator 5 includes a 

15 data input port 5c for receiving PLL controlling data. More particularly, the 
output of the VCO 29 is connected to another input port 21b of the frequency 
divider 21. The VCO 29 is controlled with the PLL controlHng data from the 
data input port 5c. 

An operation of the frequency modulator 5 will be described. 

20 First, an operation in the receiving mode will be explained. In the 

switch 30, the common port 30a is connected to the branch port 30b. Even 
when a high-frequency signal received at the antenna 1 contains a desired 
signal and an interruption signal close to the desired signal, in the receiving 
mode, VCO 29 outputs a signal containing a phase noise having a small level 

25 for reducing an influence of the interruption signal . A signal of frequency 
f(VCO) output from the output port 5a of the VCO 29 is supplied to the input 
port 21b of the frequency divider 21. The signal supplied to the input port 
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21b is transferred via the common port 30a to the branch port 30b of the 
switch 30, and frequency-divided by a rate of 1/F in a receiving-frequency 
divider 30d. A signal output from the receiving-frequency divider 30d is 
supphed to the input port 24a of the phase comparator 24. More specifically, 
5 the signal of a frequency f(VCO)/F output from the output port 21c of the 
frequency divider 21 is suppUed to the input port 24a of the phase 
comparator 24. 

A signal of a reference frequency f(REFl) output from the reference- 
signal generator 22 is divided by a dividing rate 1/R in the frequency divider 

10 23 and is output as a reference signal for phase comparison having a 
frequency f(REFl)/R. The signal output from the frequency divider 23 is 
supplied to the input port 24b of the phase comparator 24. Then, the 
frequency modulator 5 outputs the signal which is not modulated and is not 
changed according to the digital signal frpm the output port 5a in the 

15 receiving mode. 

A signal output from the phase comparator 24 is input to the charge 
pump 25. The charge pump 25 outputs a current Ic to the common port 26a 
of the switch 26 of electron type in response to the output of the phase 
comparator 24. In the receiving mode, the switch 26 has the common port 

20 26a connected to the branch port 26c. Then, the current Ic output from the 
charge pump 25 is supplied via the branch port 26c of the switch 26 to the 
LPF 28 having a low cut-off frequency. LPF 28 includes a capacitor 28c 
which is charged and discharged with the current Ic. The LPF 28 outputs 
an averaged voltage between both ends of the capacitor 28c which is charged 

25 and discharged with the current Ic. The signal output from the LPF 28 
controls the VCO 29 to output a signal having a oscillation frequency f(VCO) 
such that the frequency f(VCO) is a predetermined frequency. The 
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predetermined frequency is determined by the PLL controlling data received 
at the data input port 5c. 

The phase comparator 24 compares in phase between a signal of a 
frequency f(VCO)/F received at the input port 24a and a signal of a frequency 
5 f(REFl)/R received at the input port 24b for PLL controlling. When the 
signals matches with each other in phase by the PLL controlling, the 
following equation is established. 

F(VCO)/F=f(REFl)/R ... (Equation 1) 

The frequency f(VCO) of the VCO 29 is then determined as: 
10 f(VCO)=Fxf(REFl)/R ... (Equation 2) 

In the signal transceiver 50 of the embodiment, when a signal of 
915MHz is received, the reference frequency f(REFl) of the reference-signal 
generator 22 is set to 16.8MHz, the dividing rate 1/R of the frequency divider 
23 is set to "1", and the dividing rate 1/F of the receiving-frequency divider 
15 30d is set to 1/62.2045. Accordingly, the oscillating frequency f(VCO) of the 
VCO 29 is 1045.0356MHz according to Equation 1. 

An operation in the transmitting mode will be described. In the 
transmitting mode, the digital signal received at the transmitter modulation 
input port 5b is transferred to the input port 21a of the frequency divider 21, 
20 and the following four operations are executed. 

(1) In the switch 30 in the frequency divider 21, the common port 30a is 
connected to the branch port 30c, and a signal output from the VCO 29 is 
transferred from the common port 30a via the branch port 30c to the 
transmitting-frequency divider 30e. The digital signal received at the 
25 transmitter modulation input port 5b consists of data "0" and "1'*, and the 
transmitting-frequency divider 30e has a dividing rate 1/(F-AF) for the data 
"0" and has a dividing rate 1/(Fh-AF) for the data "1". A signal output from 
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the frequency divider 30e is supplied to the input port 24a of the phase 
comparator 24 for PLL-control the signal to determine the oscillation 
frequency of the VCO 29. In response to the digital signal received at the 
transmitter modulation input port 5b, the oscillation frequency of the VCO 
5 29 is changed, that is, frequency-modified, and output from the output port 
5a, 

(2) In the switch 26, the common port 26a is connected to the branch 
port 26b. Then, the LPF 27 having a cut-off frequency higher than that of 
the LPF 28 receives the current Ic output from the charge pump 25. 

10 Accordingly, the PLL control is performed quickly according to the digital 
signal having the wide frequency width. 

(3) The current Ic supplied to a capacitor 27c of the LPF 27c is set to a 
level greater than that in the receiving mode. Then, the PLL control is 
locked quickly accordingly and responds very quickly. Accordingly, the PLL 

15 control is performed according to the digital signal having a wide frequency 
width. LPF 27 outputs an averaged voltage generated between both ends of 
the capacitor 27c which is charged and discharged with the current Ic. 

(4) The frequency divider 23 has the dividing rate 1/R, in which the "R" 
is determined to be larger than that in the receiving mode. Then, the 

20 reference signal for phase comparison output from the frequency divider 5 is 
compared in phase with a signal having a frequency lower than that in the 
receiving mode. Accordingly, a minimum frequency range by which a 
transition frequency is changed according to one bit of the data of the digital 
input signal, i.e., a minimum step frequency can be narrow, hence allowing a 

25 frequency deviation to be determined accurately. 

The operation of the frequency modulator 5 will be described in more 
detail. 
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The signal output from the transmitting-frequency divider 30e is 
supplied to the input port 24a of the phase comparator 24. Respective input 
signals received at the input ports 24a and 24b are then compared in phase 
by the phase comparator 24. When the signals match in phase with each 
other, similarly to Equation 1, the oscillation frequency f(VCO) of the VCO 29 
is determined as the following equation:. 

f(VCO)/(F±AF)=f(REFl)/R ... (Equation 3) 

The oscillation frequency f(VCO) of the VCO 29 is calculated as: 

f(VCO)=(F±AF)xf(REFl)/R . ... (Equation 4) 

The frequency deviation f(dev) of the frequency modulation is expressed 

as: 

f(dev)=AFxf(REFl)/R ... (Equation 5) 

The oscillation frequency f(V CO) of the VCO 29 is modulated by the 
frequency transition f(dev) with the digital signal which is received through 
the transmitter modulation input port 5b and consists of data "0" and "1". 

The minimum step frequency f(step) in the frequency deviation f(dev) is 
expressed by: 

f(step)=f(REFl)/Rx(l/2'^) ... (Equation 6) 

In the Equation 6, the "n" in Equation 6 is determined by the control 
data received at the data input port 5c. For example, the "n" may be set to 
"12". When the "n" is large, the minimum step frequency f(step) becomes 
narrow. 

The frequency deviation f(dev) is calculated by: 
f(dev)=f(step)xm 

=f(REFl)/Rx(m/2'^) ... (Equation 7) 
The "m" is determined by the PLL control data received at the data 
input port 5c. The "m" is a natural number ranging, for example, from "1" 
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to "127". 

Equation 5 and Equation 7 provide the following equation. 
AF=m/2'' ... (Equation 8) 

A change AF of the frequency dividing rate of the frequency divider SOe 
5 is proportional to "m" and inversely proportional to "2""". When the "n" is 
large, the change AF of the frequency dividing rate of the frequency divider 
30e becomes small. The change AF can thus be set to a desired value by 
optimizing the "m". Accordingly, the frequency deviation f(dev) can be 
determined precisely, while the change AF is set to a predetermined value. 

10 An operation for setting the frequency modulator 5 in the transmitting 

mode and the receiving mode will be described. 

First, an operation in the receiving mode will be explained. In the 
receiving mode, the phase noise in the signal output from the frequency 
modulator 5 is reduced by setting the charge/discharge current Ic of the 

15 charge pump 25 to a level (e.g. 0.3 mA) smaller than that in the transmitting 
mode. Then, the phase noise is further reduced by the LPF 28 having the 
low cut-off frequency, substantially 0.49MHz. The phase noise is further 
reduced by decreasing "R" of the dividing rate 1/R of the frequency divider 23. 
The rate determines the frequency f(REF2) of the reference signal received 

20 at the input port 24b of the phase comparator 24, thus setting the frequency 
f(REF2) (for example, 16.8MHz) to higher. 

According to the reducing of the phase noise, the signal transceiver 50 
of the embodiment can receive a desired signal well even when receiving a 
high-frequency signal containing a large interruption signal close to the 

25 desired signal. The reduction of the charge/discharge current Ic of the 
charge pump 25, the increase of the phase comparing frequency f(REF2), and 
the lowering a cut-off frequency of the LPF 28 exhibit such advantage 
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smaller in this order. That is, the reduction of the charge/discharge current 
Ic of the charge pump 25 contributes most to the reduction of the phase 
noise. 

Then, the setting of the frequency modulator 5 in the transmitting 
5 mode will be described. In the transmitting mode, the frequency modulator 
5 PLL-responds quickly by setting the charge/discharge current Ic (e.g. 2mA) 
of the charge pump 25 to a level larger than that in the receiving mode. In 
the switch 26, the common port 26a is connected to the branch port 26b, and 
the signal output from the charge pump 25 is supplied to the LPF 27 having 
10 a cut-off frequency (e.g. 3.7MHz) higher than that of the LPF 28. Then, the 
LPF passes the digital signal having a wide frequency range for a quick 
response. 

The "R" of the dividing rate 1/R of the frequency divider 23 is set to "3". 
The frequency f(REF2) of the reference signal for phase comparison to be 

15 received at the input port 24b of the phase comparator 24 is set to a 
frequency (for example, 5.6MHz) lower than that in the receiving mode. 
The "n" is set to "12". Accordingly the minimum step frequency f(step) 
becomes 1.367kHz according to Equation 6. The frequency deviation f(dev) 
hence becomes 5.47kHz according to Equation 7. 

20 The rate of the frequency deviation to the oscillation frequency of the 

VCO 29, f(dev)/f(VCO) becomes 5.98ppm. This rate may vary according to 
the oscillation frequency, the frequency of the digital signal, and thermal 
properties and deterioration with time of a crystal oscillator of the 
reference-signal generator 22. Even if the rate is different between the 

25 transmitting mode and the receiving mode, the dividing rate 1/R of the 
frequency divider 23, the "n" for determining the minimum step frequency 
f(step), and the "m" for determining the frequency deviation f(dev) can be 
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determined to optimum levels with the PLL control data received at the PLL 
data input port 5c, hence determining the frequency deviation accurately. 

As set forth above, the signal output from the VCO 29 contains a small 
phase noise in the receiving mode, and the frequency deviation is set 
5 accurately to an optimum level for the quick PLL response in the 
transmitting mode. 

Fig. 3 illustrates signals in the signal transceiver 50 according to the 
embodiment. 

First, signals in the receiving mode will be explained. An input signal 

10 31 is received at the input port 8a of the receiving mixer 8. A signal 33 
output from the frequency modulator 5 is suppUed to the input port 8b of the 
mixer 8. The receiving mixer 8 outputs a signal 32 from the output port 9. 

When the input signal 31 contains a desired signal 31a and an 
interruption signal 31b which is close to the desired signal 31a and has a 

15 level larger than the desired signal 31a, the receiving mixer 8 outputs a 
signal 32. The output signal 32 contains a desired signal 32a and an 
interruption signal 32b close to the desired signal 32a. A signal 33 output 
from the frequency modulator 5 and supplied to the input port 8b of the 
receiving mixer 8 contains a small phase noise, as shown in Fig. 3. 

20 Therefore, the interruption signal 32b derived from the signal 31b is 
attenuated at the frequency of the desired signal 32a. Accordingly, the 
desired signal 32a is easily separated from the interruption signal 32b in the 
signal output from the output terminal 9 before being processed (reproduced), 
thus providing a signal transceiver having a high performance of receiving 

25 signals. 

Then, signals in the transmitting mode will be explained. A digital 
signal is received at the transmitter modulation input port 5b of the 
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frequency modulator 5. The frequency modulator 5 outputs a transmission 
output signal 34 containing signals 34a and 34b. The signal 34a is a 
transmission output signal from the frequency modxilator 5 when the 
transmitter modulation input port 5b receives the data of "0". When the 
5 transmitter modulation input port 5b receives the data of "1", the frequency 
modulator 5 outputs the signal 34b shifting by a frequency transition 
2xf(dev) from the signal 34a. Upon receiving the data of "0" and "1" in 
sequence, the frequency modulator 5 outputs the transmission signal 
components 34a and 34b in sequence, respectively. The signal output from 
10 the frequency modulator 5 is then ampUfied by the power amplifier 4, 
transferred through the antenna switch 3, and transmitted from the antenna 
1. 

The signal transceiver 50 according to the embodiment executes all the 
operations (1) to (4). However, at least one of the operations (2) and (3) 
15 allows the frequency modulator to output signals containing the phase noise 
having levels different between the transmitting mode and the receiving 
mode, thus providing the same effect as of the signal transceiver 50. 



